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blood. In three cases-Experiments 80, 92, and
103-rhythmical movements of the diaphragm
were noticed after the heart had ceased beating
and after the chest had been opened. It is re-
markable that in two of these cases the splanchnic
nerve had been divided. The third was a case in
which chloroform had been injected into the jugu-
lar vein, and in this case there was a synchronous
movement of the jaw as well. In all, death and
stoppage of the heart had occurred gradually, and
in Experiment 103 the heart was still irritable.
These movements cannot be called respiration;
though the last gasp of a dying animal, that in-
effective jerk of the diaphragm, which is such a
fatal symptom, is very likely in many cases a
movement of the same character Similar move-
ments, which were continued much longer, oc-
cured in Experiment 104, after the thorax was
opened, while the heart was still beating. Still
more remarkable convulsions of the muscles of

jaws, ears, and fore-feet occurred in Experiment
167, in the case of a dog that had been poisoned
with nicotine. These movements continued at
regular intervals for more than ten minutes after
death, and were suffliciently forceable to jerk the
handles of a pressure forceps fixed on the end of
the tongue off the table at each spasm. In a rab-
bit, in Experiment 153, the auricles of the heart
continued to beat rhythmically for three hours
after it was supposed to be dead from chloroform
and its thorax had been laid open. Irritability
of the heart after death was noticed in many
cases, but seemed to be most marked in cases
where ether had been used.

(30) Chloroform injected into the heart through
the jugular vein did not cause clotting of the
blood, as was the case when ether was injected.

(31) In the course of the experiments of the
Committee various drugs were administered in or-
der to ascertain if they had any effect in modifying
the action of chloroform. The result showed
that none of them had any effect in preventing the
typical descent of the blood pressure that occurs
when chloroform is inhaled. Atropine, when
given in a dose sufficient to paralyse the vagi, of
course prevents the action of those nerves in
asphyxia, and by increasing the action of the
heart it appears to cause a more rapid descent in
the blood pressure when chloroform is inhaled, as
has been already explained. Morphine appeared
in Experiment 162 to render the rise in blood
pressure that occurred when the chloroform was
discontinued slower and less complete, and to
bring about a more or less permanent condition of
anesthesia. It may be noted that the animal
used in this experiment was a monkey ; and in
other experiments with monkeys, when no mor-
phine had been given, it was remarked that the
animal, after a few inhalations of chloroform,
would often lie quite quiet in a state of semi-in-

sensibility for a long time without further inhala-
tions; still this condition was much more marked
in Experiment 162 than in any of the others. No
action of this kind was noticed in the dog in Ex-
periment 178, but other experiments (90 and 94)
showed that pariah dogs are very indifferent to
action of morphine, and it is probable that the
dose of morphine in this case was insufficient to
bring about the condition noted in the monkey.
The peculiar behavior of the heart in Experiment
178 was not the result of the previous administra-
tion of morphine, for a similar phenomenon had
occurred in other cases (49 and 60) in which no
morphine had been given. Experiments 162 and
178 prove conclusively that morphine has no effect
in shortening the period that may be allowed to
elapse between the cessation of natural respiration
and the commencement of artificial respiration.

(32) The other drugs used had no effect upon
the action of chloroform except when their own
special action becanie the leading feature in the
case-as, for instance, during the vomiting from
apomorphine (Experiment 104, Fick 9) or the con-
vulsions produced by nicotine (Experiment 167).

(33) In order to test the alleged danger from
shock during chloroform administration, the Com-
mittee performed a very large number of those
operations which are reputed to be particularly
dangerous in this connection-such as exùraction
of teeth, evulsion of nails, section of the muscles
of the eye, snipping of the skin of the anus, etc.
In many cases the operation was performed when
the animal was merely stupified by the chloroform
and not fully insensible. In such cases a slight
variation in the blood pressure would sometimes
occur, such as one would expect from the irrita-
tation of a sensory nerve or from the struggling
that ensued, but in no case in any stage of anes-
thesia was there anything even suggestive of
syncope or failure of the heart's action. In thrust-
ing a needle into the heart, there was often a
momentary but well-marked fall of blood pressure;
but even this was absent in all other injuries. If
chloroform really had any power to increase the
tendency to shock in operations, it is impossible to
helieve that it would not have been manifest,
to some degree at least, in one or other of these
numerous experiments. The Commission was,
however, not content with this negative result,
and determined to ascertain the etfect of direct
irritation of the vagi during continued chloroform
administration. The result of sucli experiments
(65, 117, and others) proved that inhibition of the
heart's action prevented, rather than assisted, the
fatal effects of prolonged chlororforn inhalation.
An animal that was put iunto a condition of ex-
treie danger (from which it could only be re-
stored by means of artiticial respiration) by inhala-
tion of chloroform for one minute recovered
spontaneously and readily after five minutes of
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